(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

7 June 2001 (07.06.2001) PCT WO 01/40081 Al 



(51) International Patent Classification 7 : B65D 90/02, 

90/12 

(21) International Application Number: PCT/USOO/31834 

(22) International Filing Date: 

20 November 2000 (20.1 1.2000) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/168357 1 December 1999 (01.12.1999) US 

(71) Applicant (for all designated States except US): GRA- 
HAM PACKAGING COMPANY, L.P. [US/US]; 2401 
Pleasant Valley Road, York, PA 17402 (US). 



(54) Title: PASTEURIZABLE WIDE-MOUTH CONTAINER 



(72) Inventors; and 

(75) Inventors/Applicants (for US only): SEMERSKY, 
Frank [US/US]; 2642 Gradwohl Road, Toledo, OH 43617 
(US). TOBIAS, John, W. [US/US]; 2653 Valley View 
Drive, Lancaster, PA 17603 (US). STEWART, Robert, A. 
[US/US]; 1061 Elliot Lane, York, PA 17403 (US). 

(74) Agents: KITA, Stanley, B. et al.; Howson and Howson, 
Spring House Corporate Center, P.O. Box 457, Spring 
House, PA 19477 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

[Continued on next page J 




(57) Abstract: A wide-mouth blow-molded plastic 
container (10) capable of accommodating, without 
undesirable distortion, super-baric pressures when filled 
with volatile food products and pasteurized, and sub-baric 
pressures 5 after cooling to ambient temperatures. A method 
of packaging a food product in the container (10) is also 
disclosed. 



WO 01/40081 Al llllllllllllinillllllillllll 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— With international search report. 



— Before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments. 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 01/40081 



PCT/US00/31834 



PAST EURIZ ABLE WIDE -MOUTH CONTAINER 
rigid of the Invention 

The present invention relates to blow-molded plastic 
containers, and more particularly, the present invention 
5 relates to a wide-mouth blow-molded plastic container which 
is particularly suited for containing volatile food products 
that require pasteurization at elevated temperatures after 
the container has been filled and capped. 

R^rkaround of the Invention 

10 Glass has been the material of choice for pasteurizable 

containers designed to package volatile food products that 
off -gas after filling and sealing. Such products include, 
but are not limited to, pickles, relish, sauerkraut, and the 
like. Glass has been desirable because of its strength and 

15 low cost; however, glass containers are heavy and breakable. 
There is a need for a plastic container which is 
particularly suited for packaging the afore- described 
products by being robust enough to withstand the rigors of 
heat pasteurization. For instance, such a container must be 

20 capable of withstanding internal pressures at high 

temperatures, followed by internal vacuum at lower and 
ambient temperatures. Hot-filled PET (polyethylene 
terepthalate) narrow neck bottles have been commercialized 
for containing liquids, and hot-filled PET wide-mouth food 

25 jars have been commercialized for containing non-volatile 

food products such as applesauce, jams, jellies, and the like 
which do not off-gas after filling and capping. To date, 
there is no known commercially-available, wide-mouth, PET 
container that is capable of being filled with volatile food 

30 products, capped, and subsequently pasteurized. 

U.S. Patent No. 5,980,128 discloses a narrow-mouth, 
blow-molded plastic container used to contain liquid products 
which are pasteurized after filling and capping. The 



WO 01/40081 



PCT/US00/31834 



disclosed container uses specifically defined peripheral flex 
panels to accommodate the pressure and volume changes inside 
the capped container. 

U.S. Patent No. 4,642,968 disclosed a wide-mouth, blow- 
5 molded plastic container that is used for containing products 
that undergo pasteurization. The container disclosed in this 
patent utilizes bottom-bulging of the container body to 
accommodate internal pressure and volumetric changes. 

U.S. Patent No. 5,887,739, owned by Graham Packaging 
10 Co., L.P., discloses a wide-mouth, blow-molded PET container 
suitable for hot filling with viscous food products such as 
applesauce . 

Object of the Invention 

With the foregoing in mind, a primary object of the 
15 present invention is to provide a pasteurizable plastic 

container which satisfactorily resists internal pressures due 
to increased vapor pressures during heating and contained 
volatile food products while withstanding internal vacuum 
conditions on cool-down to ambient temperatures after 
20 pasteurization. 

Summary of t he Invention 

More specifically, the present invention provides a 
wide-mouth blow-molded plastic container which is capable of 
accommodating, without undesirable distortion, super-baric 

25 pressures when filled with volatile food products and 

pasteurized, and sub-baric pressures after cooling to ambient 
temperatures . The plastic container comprises a cylindrical 
sidewall having a plurality of peripheral vertically-spaced 
grooves. A dome with a wide-mouth opening adapted to receive 

30 a sealed closure is located above the sidewall, and a footed 
pressure-resistant base is located below the sidewall. An 
upper label bumper extends around the upper end of the 
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sidewall subjacent the dome, and a lower label bumper extends 
around the lower end of the sidewall super- adjacent the 
base. In the af oredescribed structure, the sidewall grooves 
cooperate with the dome and base to stiffen the sidewall 
5 against undesirable distortion due to the swing from super- 
baric to sub-baric pressures within the container. 
Preferably, the sidewall has a crystallinity in excess of 25 
percent; the base is of petaloid configuration; and the wide- 
mouth opening has a diameter which is sufficiently large to 
10 afford access to the container and removal of contained food 
products by means of a conventional item of tableware. 

Brief Description o f the Drawing 

The foregoing and other objects, features and 
advantages of the present invention should become apparent 
15 from the following description when taken in conjunction with 
the accompanying drawing, in which: 

Fig. 1 is a side elevational view of a container 
embodying the present invention; 

Fig. 2 is a plan view of the container of Fig. 1; 
20 Fig. 3 is an inverted plan view of the container 

illustrated in Fig. 1; 

Fig. 4 is a transverse sectional view taken on line 4-4 

of Fig. 1; and 
Fig. 5 is a longitudinal sectional view taken on line 
25 5-5 of Fig. 3. 

Description of Preferred Embodiment 

Fig. 1 illustrates a container 10 which embodies the 
present invention. The container 10 has a sidewall 11, a 
dome 12 superadjacent the sidewall 11, and a base 13 below 
30 the sidewall 11. The dome 12 has a wide-mouth, threaded 
finish 12a which is blow-molded such as in the manner 
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described in U.S. Patent No. 5,887,739, the disclosure of 
which is incorporated by reference wherein. 

The base 13 is of conventional construction, being of a 
so-called footed, petaloid, pressure-resistant 
5 configuration. The base 13 includes a plurality of radially 
extending, downwardly concave ribs 13a which extend outwardly 
from the longitudinal axis "A" of the container 10 to the 
outer surface 13b of the base 13. The disclosed footed, 
petaloid base design is well known in the art and is 
10 exemplified in expired U.S. Patent No. 3,935,955. Such bases 
have found particular utility in carbonated beverage 
containers . 

The sidewall 11 is adapted to receive a conventional 
label. in order to protect the label, as well known in the 

15 art, an upper label bumper 15 is provided subjacent bottom of 
the dome 12 around the upper edge 11a of the sidewall 11. A 
similar lower label bumper 16 is provided superadjacent the 
base 13 around the lower edge lib of the sidewall 11. The 
upper and lower label bumpers 15 and 16 extend radially 

20 outward a slight distance from the sidewall 11 and about the 
container periphery to provide protection for a label, not 
shown, applied to the sidewall 11 as well known in the art. 

The disclosed container has a capacity of twenty-four 
ounces. The sidewall 11 has a length M L" which is 

25 substantially equal to its diameter in D,. The blown finish 

12a has an outer diameter D : .. Preferably, the diameter D 2 is 
about 80 percent of the diameter D,. This enables the 
contents of the container 10 to be accessed readily by means 
of a conventional item of tableware, such as a fork or 

30 tablespoon. 

In the illustrated embodiment, the sidewall 11 is 
reinforced at spaced vertical intervals by means of a 
plurality of continuous peripheral grooves lid. Desirably, 
the grooves lid are located on approximately .6 inch centers 

35 and extend continuously about the periphery of the sidewall 
11. Desirably, each groove lid has a depth of approximately 
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0.08 inches and is formed by bottom radius of curvature of 
0.06 inches and upper and lower bottom connecting radii of 
curvatures of 0.118 inches. This groove construction enables 
the sidewall to accommodate changes in volume and pressure 
inside the container, as will be discussed. 

The disclosed container 10 is preferably molded of PET. 
The container 10 is blow-molded from a preform that has a 
portion which is blown outwardly to form the finish 12a,, 
after which a moil portion of the blown preform above the 
finish 12a is severed. In the molding process the preform is 
stretched axially, and the mold temperature and residence 
time is designed to provide the sidewall 11 with a 
crystallinity of at least 25 percent throughout its entire 
length L. The thickness of the sidewall 11 is about .030 
inches above and below, and in- between, the grooves life. 
The nominal weight of the disclosed container 10 is 
preferably less than about 53 grams. 

A container of the configuration illustrated in the 
drawing has been blown and tested in a laboratory setting. 
The test container 10, illustrated in Fig. 1 (drawn to full 
scale) had an overall sidewall length of 3.264 inches; an 
outer sidewall diameter D l of 3.4 inches; and a finish 
diameter D 2 of slightly less than 2.75 inches. The container 
10 was filled with a volatile vegetable that off-gases, such 
as pickles in an aqueous medium, to a level of 0.250 inch 
from the upper edge of the finish 12&. A sealed cap was 
applied to the finish 12a, and the thus-filled container 10 
was pasteurized at a temperature of in a range of 200 - 210°F 
for 10 - 20 minutes. A control glass jar of like capacity 
and size was used to simulate the pressures and temperatures 
developed inside the container 10 during and after 
pasteurization. The container was allowed to cool to ambient 
temperature subsequent to the pasteurization cycle. During 
pasteurization, pressures within the container 10 exceeded 10 
inches Hg. The container did not undergo undesirable 
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distortion such as would be considered unsatisfactory in 
commercial practice . 

It is believed that the petaloid, pressure-resistant, 
footed base 13 enabled the container 10 to withstand the 
5 internal pressures developed during pasteurization while the 
grooved sidewall 11 cooperated with the other disclosed 
structures to accommodate both super-baric and sub-baric 
pressure and volume changes resulting from cool down of the 
container 10 to ambient temperatures. 

10 Since pasteurization is a time-temperature phenomenon, 

the temperature range in practice may be as low as 190° F 
when longer residence times are used/ and the time as short 
as 5 minutes when higher temperatures are used. Also, while 
the test was conducted with pickles, other volatile 

15 vegetables including, relish, sauerkraut, artichokes, and the 
like may be suitably pasteurized in the disclosed container. 

An advantage of selecting the disclosed container for 
use in packaging pickles is the energy and water savings that 
can be realized. This is because for the past seventy five 

20 years pickles have been packed in glass jars which require 
staged heat treatment due to the inability of glass to 
accommodate rapid temperature changes. Currently, cold 
pickles are charged into empty, pre-heated glass jars, and 
brine at 130° F is added. After capping, the sealed glass 

25 jar is heated to a temperature in a range of 195 - 210° F for 
10 - 20 minutes to heat the center of the pickles contained 
in the jar to a minimum temperature of 165° F for 15 minutes. 
Thereafter, the pasteurized jar is stage cooled to 180° F for 
10 - 20 minutes, followed by 140° F for 10 - 20 minutes, and 

30 then cooling to ambient. 

With the disclosed PET plastic container, brine can be 
added at 180° F to a container at ambient temperatures with 
sterilization at 190° F for a shorter period of time, 
followed by cooling to ambient. This results in a shorter 

35 processing time, reduced energy consumption, and a savings in 
water. 
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In view of the foregoing, it is apparent that the 
present invention provides a wide-mouth, blow-molded PET 
plastic container which can be substituted for glass to 
contain food products that off -gas during pasteurization. 
5 While a preferred embodiment of the present invention 

has been described in detail, various modifications, 
alterations and changes may be made without departing from 
the spirit and scope of the present invention as defined in 
the appended claims. 
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Claims 

1. A wide-mouth blow-molded plastic container (10) capable 
of accommodating without undesirable distortion super-baric 
pressures when filled with product at elevated temperatures 
5 and capped and sub-baric pressures after cooling to ambient 
temperatures comprising; 

a sidewall (11) having a plurality of peripheral 

vertically spaced grooves (lid); 
a dome (12) located above said sidewall (11) having a 
10 wide mouth opening (12a) adapted to receive a 

sealed closure; 
a footed, pressure resistant, base (13) below said 

sidewall (11); 
an upper label bumper (15) extending around the upper 
15 end (11a) of said sidewall (11) subjacent said 

dome (12) ; and 
a lower label bumper (16) extending around the lower 

end (lib) of said sidewall (11) superad jacent said 
base (13) ; 

20 whereby the sidewall grooves (lid) cooperate with the dome 
(12) and base (13) to stiffen the container (10) against 
undesirable distortion due to the swing from super-baric to 
sub-baric pressures within the container (10) when filled and 
capped . 

25 2. A wide-mouth blow-molded PET plastic container (10) 
capable of accommodating without undesirable distortion 
super-baric pressures when filled with product at elevated 
temperatures and capped and sub-baric pressures after cooling 
to ambient temperatures comprising; 
30 a cylindrical sidewall (11) having a plurality of 

peripheral vertically spaced grooves lid) ; said 
sidewall (11) having a crystallinity in excess of 
25 percent; 
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a dome (12) located above said sidewall (11) having a 
blown wide-mouth opening (12^) adapted to receive 
a sealed closure; said opening (12a,) having a 
diameter (D 2 ) sufficient to afford access to and 
5 withdrawal of said food product by means of a 

conventional item of tableware; 
a petaloid footed base (13) below said sidewall (11); 
an upper label bumper (15) extending outwardly and 

peripherally around the upper end (ll£) of said 
10 sidewall (11) subjacent said dome (12); and 

a lower label bumper (16) extending outwardly and 

peripherally around the lower end (life) of said 
sidewall (11) superadjacent said base (13); 
whereby the sidewall grooves (lid) cooperate with the dome 
15 (12) and base (13) to stiffen the container (10) against 

undesirable distortion due to the swing from super-baric to 
sub-baric pressures within the container when filled and 
capped. 

3. An energy-efficient method of packaging a food product, 
20 comprising the steps of: 

selecting a blow-molded PET plastic container (10) having a 
sidewall (11) with a plurality of peripheral vertical 
grooves (lid), a dome (12) located above said sidewall 
(11) having a blown, wide-mouth opening (12a) adapted 
25 to receive a sealed closure, a footed base (13) below 

said sidewall (11), an upper label bumper (15) 
extending around the upper end (11a) of said sidewall 
(11) subjacent said dome (12), a lower label bumper 
(16) extending around the lower end (lib) of said 
30 sidewall (11) superadjacent said base (13); 

hot-filling the container (10) with said food product; 
capping the filled container (10); 

heating the filled and capped container (10) for a time at a 
temperature sufficient to pasteurize said food product; 
35 and 



9 



WO 01/40081 



PCT/USOO/31834 



cooling the pasteurized filled and capped container (10) to 
ambient temperature . 

4. The method according to Claim 3 wherein said food 
product is a volatile vegetable in an aqueous medium. 

5. The method according to Claim 4 where said volatile 
vegetable is selected from the group consisting of: pickles, 
relish, sauerkraut and artichokes. 

6. The method according to Claim 3 wherein said filled and 
capped container is heated to a temperature in a range of at 
least about 190 - 210° F for a period in a range of 5 - 20 
minutes . 

7. The method according to Claim 3 wherein said hot-filling 
steps occurs at a temperature of at least about 180° F. 

8. The method according to Claim 3 wherein the container 
is at ambient temperature prior to hot-filling. 
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